
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2009/0045831 A1 

Kimoto 

US 200900.45831A1 

(54) CONTACT WITH PLURAL BEAMS 

(76) Inventor: Gunsei Kimoto, Tokyo (JP) 

Correspondence Address: 
Alan N. Herda 
Haynes and Boone, LLP 
Suite 3100,901 Main Street 
Dallas, TX 75202 (US) 

(21) Appl. No.: 12/184,617 

(22) Filed: Aug. 1, 2008 

(30) Foreign Application Priority Data 

Aug. 3, 2007 (JP) ................................. 2007-223232 

(43) Pub. Date: Feb. 19, 2009 

Publication Classification 

(51) Int. Cl. 
GOIR LA067 (2006.01) 

(52) U.S. Cl. ........................................................ 324/7.62 
(57) ABSTRACT 

To precisely control behavior of a probe at a portion near a 
contact, and to provide a probe with Small electric capacity 
which can be used to inspect chips having high-speed and 
high-capacity signals. A parallel spring probe based on a 
principle of a link mechanism, the link mechanism including: 
a vertically extending vertical probe; and a plurality of linear 
or curved horizontal beams extending in a direction perpen 
dicular to the vertical direction, the beams being fastened to a 
fixed end at one ends and connected to the vertical probeat the 
other ends, characterized in that distance between at least a 
pair of adjacent horizontal beams varies along a direction 
perpendicular to the vertical direction. 
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CONTACT WITH PLURAL, BEAMS 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to a contact (a probe) 
of a prober unit for testing circuits of semiconductor chips on 
a semiconductor wafer in the manufacturing process of elec 
tronic devices including LSI. More particularly, the present 
invention relates to a probe structure of a prober apparatus for 
use in a probing test. In the probing test, circuit terminals 
(pads) arranged on the semiconductor chips on a wafer are 
made to contact with vertical probes for collective measure 
ment of electrical conductivity of the semiconductor chips. 
0003 2. Description of the Prior Art 
0004 As the semiconductor technology advances, elec 
tronic devices have become more highly integrated and a 
circuit wiring area has increased in each wafer chip. Pads on 
each wafer chip have also increased in number, and have 
become more precisely arranged, whereby pad areas become 
smaller and pad pitches becomes narrower. The pad pitch will 
become as narrow as 20 um in the near future. 
0005 Chip size packaging (CSP) becomes dominant in 
which a bear, non-packaged chip is mounted on a circuit 
board or other substrate. In fabricating the CSP characteris 
tics and quality of the chips should be verified at the wafer 
level. 
0006. In an exemplary inspection process, a contact 
assembly is disposed between test equipment and pads on 
semiconductor chips. The contact assembly includes needle 
probes arranged in areas each having a portion elastically 
deformable due to external force. A printed circuit board 
called probe card is used for electrically connecting the con 
tact assembly and test circuits on the semiconductor chips. 
0007 Problems involved in precise and narrow-pitched 
pad arrangements include the need to provide a compact and 
dense probe, which abuts a pad on a semiconductor chip for 
electrical conduction, to correspond to the precise pad 
arrangements. Problems involved in decreased pad areas 
include the need of precisely (e.g., to several micrometers) 
controlling the behavior including scrub operation described 
later. As semiconductor chips become more Sophisticated, 
there is also a demand for a probe to be applicable to inspec 
tions of high speed signals. 
0008. A pad on an IC chip to be inspected is typically 
formed from an aluminum alloy film or gold plating. The 
surface of the pad is covered with, for example, an oxide film. 
When the probe tip is made to contact the pad, the tip of the 
probe pin is vertically pressed (i.e., overdriven) for a certain 
amount after it touches the pad. The tip rubs (scrubs) a pad 
surface in a horizontal direction to destroy the oxide film or 
the like and provide secure conduction between the probe and 
the pad. 
0009 FIG. 7A illustrates a conventional cantilever probe 
structure. The tip of the probe is kept in a vertical position 
until it touches the pad on a semiconductor chip. As shown in 
FIG. 7A, a tip of a vertical probe 102 attached to one end of a 
cantilever 101 having a length L vertically faces with an upper 
surface of a pad 103 on a semiconductor chip. The other end 
of the cantilever 101 is fastened to a fixed portion 104 and the 
cantilever 101 is kept in a horizontal state. The tip of the 
vertical probe 102 and the upper surface of the pad 103 are 
brought into contact for inspection when the pad 103 is 
moved upward or when the fixed portion 104 is moved down 
ward. The cantilever 101 having the length L rotates about a 
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position of one third of the length L (/3L) from the fixed 
portion 104 as a center of rotation. Thus, the tip of the vertical 
probe 102 is moved largely by the distance do while contact 
ing the upper surface of the pad 103. As a result, especially in 
a fine pad a small cantilever with small L, the distance of the 
vertical probe tip to travel with respect to the pad area 
becomes significantly large, and sometimes the probe tip 
comes off of the pad 103. Thus, measurement cannot be 
continued. Pressing force at the vertical probe tip becomes 
large and the upper surface of the pad 103 is sometimes 
chipped or damaged. As a result, yield of post processes Such 
as wire bonding may decrease. 
0010. In a conventional cantilever probe structure, there 
exists a tradeoffbetween an overdrive amount and an amount 
of horizontal displacement of the tip or a scrubbing amount. 
That is, a relatively large amount of overdrive is required for 
absorbing varying vertical dimension of the probe to ensure 
proper pressing force which causes no damage to the pad and 
proper pressing force larger than a certain amount at a time on 
multiple pads. To provide a large amount of overdrive, length 
L of the beam must be large, which in turn produces a large 
sized device. 
0011. On the other hand, if the length L of the beam is 
made Small to produce a compact device, the distance of the 
vertical probe tip to travel with respect to the pad area 
becomes significantly large, and sometimes the probe tip 
comes off of the pad 103. Thus, measurement cannot be 
continued. Pressing force at the vertical probe tip becomes 
large and the upper surface of the pad is sometimes chipped or 
damaged. 
0012 To meet the above-described requirements for the 
probe structure, i.e., precise and narrow-pitched pad arrange 
ments, and for precise control of the behavior of the probe 
near the contact including overdrive and Scrubbing function, 
the present inventors have made the following proposals. 
0013 Conventional examples proposed by the present 
inventors will be described with reference to FIG. 7B. 
0014. In order to overcome drawbacks of a conventional 
cantilever probe structure, a structure of a cantilever 101 is 
formed as a link structure of a parallel spring 105, and a 
vertical probe 106 is provided at an end of the parallel spring 
105 as shown in FIG. 7B. In this link structure, even if the 
same vertical contact load as FIG. 7A is acted on the vertical 
probe 106, since it has a link structure, an amount of displace 
ment d1 of a tip of the vertical probe 106 is set to d1<d0. Thus, 
the amount of displacement can be significantly small. 
0015. A parallel spring herein indicates a plurality of sub 
stantially identically shaped beams disposed in parallel with 
one another. Both ends of the beams are fixed on shared 
non-deforming Supports. One of the Supports is moved to 
cause the beams to move in parallel with one another within 
a certain range while the other of the Supports is fixed. 
0016 FIG. 8 illustrates a conventional example with a 
parallel spring structure. An example is disclosed in the fol 
lowing document. 
0017 Patent Document 1: Japanese Patent Application 
Laid-Open No. 2000-338133 
0018 FIG. 8 illustrates a probe 111, a vertical probe por 
tion 112, a fixed portion 113, horizontal beams 114a to 114d. 
slits 115a to 115c, and a probe tip 116. 
0019. The probe 111 is made from a thin elastic metal 
plate, and consists of the vertical probe portion 112, the fixed 
portion 113 and four horizontal beams 114a to 114d. The 
vertical probe portion 112 faces with the pad 103. The probe 
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tip 116 is sharply tapered. The fixed portion 113 is supported 
by an external Support means (not shown). The horizontal 
beams 114a to 114d have almost identical cross sections. The 
slits 115a to 115c are provided to define the horizontal beams 
114a to 114d separately from a thin plate. 
0020 Such a configuration can be obtained by decreased 
distance from a neutral plane at which the maximum bending 
stress is generated, i.e., by narrow widths of the beams in 
order to provide proper spring constant under limited stress. 
The above configuration is provided to address problems that, 
when a proper spring constant is to be obtained by one or a 
few connecting beams, the beams must become longer, which 
may cause the device size growing. 
0021. In addition to the parallel spring structure, the inven 
tors have also proposed a probe which includes a rotationally 
deformed section connected in series to the parallel spring 
structure and spring-deformable in the rotational direction in 
order to ensure scrubbing function. This will be described 
with reference to FIG. 9. 

0022. In FIG.9A, a probe is formed as a link structure with 
a parallel spring 200. One end 203 of the parallel spring 200 
is a fixed end. A rotationally deformed section 205 having a 
center of rotation 204 is connected in series to a vertical probe 
portion 202 of the parallel spring 200. When one end of the 
rotationally deformed section 205 is brought into contact with 
a surface of a pad 206, electrical conduction is established 
between the probe and the pad. 
0023. In FIG. 9A, parallel beams 201a and 201b of the 
probe are kept substantially horizontal until the pad 206 
moves vertically and touches the tip of the vertical probe 202. 
Then, as shown in FIG.9B, after the pad 206 is brought into 
contact with the tip of the vertical probe 202 and overdrive is 
provided to vertically lift the tip in a certain amount, the two 
parallel beams 201a and 201b of the probe rotate substan 
tially in parallel, followed by vertical movement of the verti 
cal probe 202. At this time, as the vertical probe 202 moves 
vertically, it inclines slightly by 40 due to rotation as shown 
in FIG.9B. The tip of the vertical probe 202 moves by dis 
tance d1 horizontally. 
0024. The rotationally deformed section 205 follows the 
movement of the vertical probe 202 to move vertically and 
horizontally. At the same time, the rotationally deformed 
section 205 begins rotation clockwise about the center of 
rotation 204 as the overdrive is continuously provided. 
Operation of the rotationally deformed section at this time 
will be described in detail with reference to FIG. 10. 

0025 FIG. 10 illustrates the loci of center line of the 
rotationally deformed section near the pad contact portion at 
three stages as the overdrive is continuously provided. Here, 
operation of the parallel spring portion is not illustrated and is 
considered as fixed. 

0026. In FIG. 10, reference numeral 222 denotes apart of 
the probe tip near the contact portion with the pad surface 221, 
and 223 denotes the center line of the rotationally deformed 
section. FIG. 10(a) illustrates the state in which the probe tip 
is just brought into contact with the pad 221. The probe tip 
222 is in contact with the pad 221 at a position 222a. After the 
overdrive is continuously provided advances and the pad 221 
pushes the probe 222 up to the state of FIG.10(b), rotation is 
added to the tip portion of the rotationally deformed section 
about the center of rotation 224. Thus, the contact point of the 
probe tip and the pad is shifted from 222a to 222b. After the 
overdrive is further provided and the pad 221 pushes the 
probe 222 up to the state of FIG. 10(c), further rotation is 
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given to the rotationally deformed section and the contact 
point of the probe tip and the pad is shifted from 222b to 222c. 
At this time, the center of rotation is shifted from 224a to 
224b, and to 224c as the overdrive is further provided. 
Although not shown in the drawing, the tip of the parallel 
spring portion also displaced in addition to the above-de 
scribed shifts. 
0027. In this series of operation, relative displacement 
occurs between the pad surface 221 and the probe tip 222 due 
to rubbing (scrubbing) operation. When the probe tip and the 
pad are brought into contact, an oxide film is removed as the 
contact point is shifted from 222a to 222b, for example. An 
advantageous effect is provided that, in the second half of the 
contact, electrical conduction is established during the shift 
from 222b to 222c. 
0028. As described above, with the probe structure having 
multiple parallel springs instead of a conventional cantilever 
structure, a relatively large amount of overdrive is provided 
even in a small area. Further, the horizontal behavior near the 
contact portion of the pad and the probe can be precisely 
controlled. By connecting the rotationally deformed section 
to the end portion of the parallel spring structure, a structure 
to precisely control the scrubbing amount is obtained. 
0029. However, if the rotationally deformed section is pro 
vided at the vertical probe tip of the parallel spring structure 
in FIG. 9, and when the probe is to be made compact, the 
horizontal behavior and rotation of the rotationally deformed 
section also depend on the horizontal displacement of the 
vertical probe tip. Thus, a problem may be created that precise 
control of the behavior in the horizontal direction near the 
contact portion of the pad and the probe is prevented. 
0030. In addition, there arises a problem that, with the 
plural horizontal beams arranged closely, electric capacity 
becomes large and thus chips with high-speed and high 
capacity signals cannot be inspected. 
0031. The invention has been devised to solve the above 
identified problems. An object of the invention is to provide a 
probe in which behavior of the probe near a contact including 
overdrive and scrubbing function can be precisely controlled 
even in a compact parallel spring probe, by separating a 
function of a parallel spring structural part which mainly 
moves vertically from a function of a rotationally deformed 
section which mainly moves horizontally. 
0032. Another object of the invention is to provide a probe 
with Small electric capacity which can be used for inspection 
of chips having high-speed and high-capacity signals. 

SUMMARY OF THE INVENTION 

0033. An aspect of the invention is a parallel spring probe 
structure, in which distance between at least a pair of adjacent 
horizontal beams of a plurality of horizontal beams varies 
along a horizontal direction. The distance between the hori 
Zontal beams may vary continuously or discontinuously in 
the horizontal direction. With this configuration, an advanta 
geous effect is obtained in that behavior of the probe tip can be 
more precisely controlled, and that an overdrive amount and 
a scrubbing amount can be properly provided even in pads 
with Small areas. 
0034. A further aspect of the invention is characterized in 
that, in the parallel spring probe structure, the distance 
between the horizontal beams varies continuously or discon 
tinuously along the direction perpendicular to the vertical 
direction Such that the distance is largest near the fixed end 
and is smallest near the vertical probe. With this configura 
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tion, an advantageous effect is obtained in that movement of 
the probe tip in the X-direction of the XYZ three-dimensional 
orthogonal coordinate system can be made to about 0. 
0035 A further aspect of the invention is characterized in 

that, in the parallel spring probe structure, a rotationally 
deformed section is provided in series to a tip of the vertical 
probe, the rotationally deformed section includes a curved 
surface which rotates about one or more of rotational centers 
when overdrive is provided, relative displacement is caused 
between the tip of the rotationally deformed section and a pad 
Surface when the tip and the pad Surface are brought into 
contact at a point or within a limited range, so as to cause a 
scrubbing operation. With this configuration, an advanta 
geous effect is obtained in that a proper scrubbing amount can 
be provided even in pads with small areas. 
0036. A further aspect of the invention is characterized in 

that, in the parallel spring probe structure, one or more of the 
plurality of horizontal beams are electrically connected (i.e., 
conductively connected) to the vertical probe which is to be in 
contact with a to-be-inspected semiconductor to form a signal 
wire conducting section, and others of the horizontal beams 
are electrically insulated from the vertical probe to form a 
signal wire non-conducting section. With this configuration, 
advantageous effects are obtained that the electric capacity 
can be made Small, and that a chip with high-speed and 
high-capacity signals can be inspected. 
0037. A further aspect of the invention is characterized in 

that, in the parallel spring probe structure, the probe includes 
a link mechanism in which a part of the vertical probe is 
electrically insulated, a portion of the vertical probe to be in 
contact with a to-be-inspected semiconductor which is elec 
trically connected to one or more horizontal beams forms a 
link mechanism as a signal wire conducting section, and a 
portion of the vertical probe to be electrically insulated from 
the portion to be in contact with the semiconductor forms a 
link mechanism as a signal non-conducting section including 
a connecting portion for the other horizontal beams. With this 
configuration, advantageous effects are obtained that the 
electric capacity can be made Small, and that a chip with 
high-speed and high-capacity signals can be inspected. 
0038 A further aspect of the invention is characterized in 
that the insulating section is made from rigid material, and is 
connected firmly to the conducting section. Therefore, 
although being insulated electrically, the invention has an 
almost the same operation as that of a parallel spring as a 
mechanically continued link mechanism. For this reason, 
advantageous effects are obtained in that the behavior of the 
probe tip can be more precisely controlled, and a probe with 
Small electric capacity can be provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0039 FIG. 1 illustrates a basic structure of a probe accord 
ing to a first embodiment of the invention. 
0040 FIG. 2 is a side view of a probe structure according 
to the first embodiment of the invention. 
0041 FIGS. 3A and 3B are side views illustrating opera 
tion of the probe according to the first embodiment of the 
invention. 
0042 FIGS. 4A and 4B are side views of a probe structure 
with a rotary tip according to a second embodiment of the 
invention. 
0043 FIG. 5 is a side view of a film probe according to a 
third embodiment of the invention. 
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0044 FIG. 6 is a side view of a film probe according to a 
fourth embodiment of the invention. 
004.5 FIG. 7A illustrates a basic structure of a conven 
tional cantilever probe; and FIG. 7B illustrates a basic struc 
ture of a conventional parallel spring probe. 
0046 FIG. 8 is a side view of an example of a conventional 
parallel spring probe structure. 
0047 FIGS. 9A and 9B are side views of an example of a 
conventional parallel spring probe structure with a rotary tip. 
0048 FIG. 10 illustrates basic operation of a rotary tip of 
the conventional parallel spring probe structure with a rotary 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0049. The embodiments of the invention will be described 
with reference to the accompanying drawings. The invention, 
however, is not limited to these embodiments. 

First Embodiment 

0050 FIG. 1 illustrates a basic structure of a probe accord 
ing to the first embodiment of the invention. In FIG. 1, a 
vertical probe 1, a fixed end 2, horizontal beams 3 and 4, a 
probe tip 5, and a circuit pad 6 to be inspected are shown. The 
vertical probe 1, the fixed end 2, and the horizontal beams 3 
and 4 altogether constitute a parallel spring which is based on 
a principle of a link mechanism. The structure of FIG. 1 
differs from a conventional structure shown in FIG. 7B in that 
the distance between the horizontal beams 3 and 4 varies 
along the horizontal direction. FIG. 1 shows a structure in 
which the distance between the horizontal beams continu 
ously decreases from w1 at the side of the fixed end toward w2 
at the side of the vertical probe. 
0051. The operation of the probe structure will be 
described with reference to FIG. 1. The horizontal beams 3 
and 4 of the probe are kept substantially horizontal (shown by 
the solid lines in the drawing) until the pad 6 moves vertically 
(in the Z direction of the XYZ three-dimensional orthogonal 
coordinate system) and touches the vertical probe tip 5. After 
the pad 6 is brought into contact with the probe tip 5 and 
overdrive is provided to lift the probe tip 5 in a certain amount, 
the horizontal beams 3 and 4 rotate separately, followed by 
movement of the vertical probe 1. Since the horizontal beams 
3 and 4 are not parallel with each other and have different 
initial angles, they follow different trajectories as they rotate. 
As a result, as shown in the dotted line in the drawing, the 
vertical probe 1 follows a trajectory different from that of 
parallel horizontal beams 3 and 4. 
0052 FIG. 2 illustrates the basic structure of FIG. 1 pro 
vided with plural linkage mechanisms. FIG. 2 illustrates a 
probe 7, a vertical probe portion 8, a fixed portion 9, horizon 
tal beams 10a to 10d, slits 11a to 11c, and a pad 6. The probe 
7 is made from a thin elastic metal plate, and consists of the 
vertical probe 8, the fixed portion 9 and four horizontal beams 
10a to 10d. The vertical probe 8 opposites to the pad 6. The 
probe tip 12 is sharply tapered. The fixed portion 9 is sup 
ported by an external Support means (not shown). The hori 
Zontal beams 10a to 10d are almost identical in cross sections. 
The slits 11a to 11c are provided to define the horizontal 
beams 10a to 10d separately from a thin plate. 
0053 Such a configuration can be obtained by decreased 
distance from a neutral plane at which the maximum bending 
stress is generated, i.e., by narrow widths of the beams. The 
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above configuration is provided to address problems that, 
when a proper spring constant is to be obtained by one or a 
few connecting beams, the beams must become longer, which 
may cause the device size growing. 
0054) The operation will be described with reference to 
FIG. 2. The horizontal beams 10a to 10d of the probe are kept 
substantially horizontal (shown by the solid lines in the draw 
ing) until the pad 6 moves vertically (in the Z direction) and 
touches the vertical probe tip 12. After the pad 6 is brought 
into contact with the probe tip 12 and overdrive is provided to 
lift the probe tip 12 in a certain amount, the horizontal beams 
10a to 10d rotate separately, followed by movement of the 
vertical probe 8. Since the horizontal beams 10a to 10d are not 
parallel with one another and have different initial angles, 
they follow different trajectories as they rotate. As a result, as 
shown in the dotted line in the drawing, the vertical probe 8 
follows a trajectory different from that of parallel horizontal 
beams 10a to 10d. 

0055 Although the parallel spring described above is 
formed by three linkage mechanisms constituted by four hori 
Zontal beams and three slits, the number and shape of the 
linkage mechanism are not limited thereto. 
0056. The operation in the first embodiment will be 
described with concrete numerical values. FIG. 3A and FIG. 
3B illustrate comparison through the finite element calcula 
tion in behaviors of the vertical probes between a parallel 
spring probe constituted by plural linkage mechanisms with 
parallel horizontal beams and a parallel spring probe consti 
tuted by the same number of linkage mechanisms with hori 
Zontal beams arranged at varying distances from one another. 
0057. In FIG. 3A, a parallel spring probe 20a is shown 
which includes ten horizontal beams and nine slits between 
the beams. The probe 20a includes a vertical probe portion 
21a, a fixed portion 22, horizontal beams 23a-1 to 23a–10, 
slits 24a-1 to 24a-9 and a probe tip 25. The horizontal beams 
23a-1 to 23a-10 are parallel to and equally spaced from one 
another. The width of the horizontal beam is 0.03 mm. The 
horizontal beams are formed from beryllium copper having 
thickness of 0.02 mm. Other main dimension values are as 
illustrated in FIG. 3A. 

0058. In FIG. 3B a parallel spring probe 20b is shown 
which includes ten horizontal beams and nine slits between 
the beams. The probe 20b includes a vertical probe portion 
21b, horizontal beams 23b-1 to 23b-10, and slits 24b-1 to 
24b-9. The distance between each of the horizontal beams 
23b-1 to 23b-10 continuously decreases from the side of the 
fixed portion 22 toward the vertical probe 21b. The decreas 
ing ratio is constant between any of the horizontal beams 
23b-1 to 23b-10. The width of the horizontal beam is 0.03 
mm. The horizontal beams are formed from beryllium copper 
having thickness of 0.02 mm. Other main dimension values 
are as illustrated in FIG. 3B. 

0059. In the above-described models, Z-direction load P 
was given at the probe tips 25 and the behavior of the probe 
tips 25 were compared. As a result, the probe tip 25 of the 
model shown in FIG. 3A was inclined by 1.45 degrees with 
respect to the Z-axis while the probe 25 of the model shown in 
FIG. 3B was inclined by about 0 degrees. 
0060. The inclination, i.e., the approximate X-direction 
displacement of the probe tip 25 can be determined by select 
ing length, width, thickness, distance between the horizontal 
beams and the spring constant depending on the material of 
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the beams of the probe such that the inclination is within the 
range of Osd2<d 1<d0, in comparison with the example 
shown in FIG. 7. 

Second Embodiment 

0061 FIG. 4 illustrates a probe structure according to the 
second embodiment of the invention. In the present embodi 
ment, a rotationally deformed section 27 is provided in series 
to the probe tip 25 of the model shown FIG. 3B. In FIG.4, a 
center of rotation of the rotationally deformed section 27 is 
denoted by reference numeral 26 and a pad is denoted by 
reference numeral 28. 

0062. The operation will be described with reference to 
FIG. 4. In FIG. 4A, the probe is in the illustrated state until the 
pad 28 moves vertically and touches the probe tip. As shown 
in FIG. 4B, after the pad 28 is brought into contact with a tip 
of the rotationally deformed section 27 and overdrive (repre 
sented as 'Dr' in the drawing) is provided to vertically lift the 
tip in a certain amount, the Vertical probe 21b moves only in 
the Z-direction without tilting as shown in FIG. 3B. Thus, 
X-direction displacement of the tip of the rotationally 
deformed section 27 connected to the vertical probe 21 
depends only on displacement accompanying the rotation of 
the center of rotation 26. 

0063. The rotationally deformed section 27 moves in the 
vertical direction only following the movement of the vertical 
probe 21b in the Z-direction. At the same time, as the over 
drive is further provided, the rotationally deformed section 27 
rotates clockwise about the center of rotation 26. In FIG. 4B, 
scrubbing amount is denoted by Sc. The movement of the 
rotationally deformed section 27 is the same as described in 
FIG. 10, and thus description thereof will be omitted. 
0064. As described above, the moving function of the 
parallel spring structural part which mainly moves vertically 
and the moving function of the rotationally deformed section 
which mainly moves horizontally are separated in the present 
embodiment. Thus, relatively large overdrive (Dr) can be 
provided and precise control on the scrubbing amount (Sc) 
can be provided even in a compact parallel spring probe. 

Third Embodiment 

0065. A probe structure according to the third embodi 
ment of the invention is shown in FIG. 5. In the present 
embodiment, the probe is formed by etching copper foil on a 
resin film. As shown in FIG. 5, copper foil (e.g., beryllium 
copper) is made to adhere to a resin film (e.g., polyimide 
resin)31, and the copper foil is etched to form a vertical probe 
32, a fixed portion 33 and horizontal beams 34a to 34d. The 
fixed portion 33 is Supported by an external Support means 
and an inspection equipment circuit (not shown). The insu 
lating sections 37a to 37c and 38a to 38c are formed by 
printing insulating resin between the horizontal beams 34a to 
34c and the vertical probe 32 and between the horizontal 
beams 34a to 34c and the fixed portion 33. 
0066 Function of the thus-structured film probe 30 will be 
described with reference to the drawing. When the pad 6 is 
brought into contact with the probe tip 36 and inspection 
signals flow, the horizontal beams 34a to 34c are electrically 
insulated by the insulating sections 37a to 37c or 38a to 38c. 
Accordingly, the inspection signals flow only into the signal 
conducting section 39 shown in diagonal lines in the drawing. 
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Since no charge is accumulated between the insulated areas of 
the horizontal beams 34a to 34b, a probe with small electric 
capacity can be obtained. 
0067. The insulating sections 37a to 37c and 38a to 38care 
made from cured insulating resin and thus are rigid. Although 
being insulated electrically, the probe 30 has almost the same 
mechanical function as that of the probe with plural parallel 
springs shown in FIG. 2. 

Fourth Embodiment 

0068 A probe structure according to the fourth embodi 
ment of the invention is shown in FIG. 6. In the present 
embodiment, the probe is formed by etching copper foil on a 
resin film as in the third embodiment. As shown in FIG. 6, 
copper foil (e.g., beryllium copper) is made to adhere to a 
resin film (e.g., polyimide resin) 41, and the copper foil is 
etched to form a vertical probe 42, a fixed portion 43 and 
horizontal beams 45a to 45d. The fixed portion 43 is sup 
ported by an external Support means (not shown). The insu 
lating section 48a is formed by isolating a part of the Vertical 
probe 42 and printing the insulating resin on the isolated 
portion. The insulating section 48b is formed by isolating a 
part of the fixed portion 43, and printing the insulating resin 
on the isolated portion. A conductor 44 is formed by etching 
to connect a part of the fixed portion 43 to an inspection 
equipment circuit (not shown). 
0069. Function of the thus-structured film probe 40 will be 
described with reference to the drawing. 
0070 The vertical probe 42 is electrically insulated by the 
insulating section 48a and the fixed portion 43 is electrically 
insulated by the insulating section 48b. When the pad 6 is 
brought into contact with the probe tip 47 and inspection 
signals flow, the parallel spring portion constituted by the 
horizontal beams 45a and 45b become a signal non-conduct 
ing section. Accordingly, the inspection signals flow only into 
the signal conducting section 49 shown in diagonal lines in 
the drawing which includes the parallel spring portion con 
stituted by the horizontal beams 45c and 45d. Since no charge 
is accumulated between the insulated area of the horizontal 
beams 45a and 45b, a probe with small electric capacity can 
be obtained. 
0071. The insulating sections 48a and 48b are made from 
cured insulating resin and thus are rigid. Although being 
insulated electrically by the insulating sections 48a and 48b, 
the probe 40 has almost the same mechanical function as that 
of the probe with plural parallel springs shown in FIG. 2. 
0072 According to the present embodiment, all of the 
parallel springs which are the signal non-conducting sections 
can be connected to a grounded circuit. Thus, a more electri 
cally stable probe can be obtained. 
0073. The insulation site of the insulating resin is deter 
mined depending on the probe structure, and is not limited to 
the described sites. 
0074. In order to meet the requirements for various pad 
arrangements and various pad intervals depending on LSI 
circuit designs, a probe is provided according to the invention 
in which behavior of the portion near the contact including 
overdrive and scrubbing function can be precisely controlled. 
The probe has small electric capacity and can be used for 
inspection of chips having high-speed and high-capacity sig 
nals. 
0075 Although preferred embodiments illustrated in the 
drawings have been described above, it is apparent to those 
skilled in the art that various changes and modifications can 
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be easily made to the invention without departing the scope of 
the invention. It is contemplated that the invention includes 
Such changes and modifications. 

1. A contact with plural beams constituted by a link mecha 
nism, the link mechanism comprising: 

a vertically extending vertical probe; and 
a plurality of linear or curved horizontal beams extending 

in a direction perpendicular to the vertical direction, the 
beams being fastened to a fixed end at one ends and 
connected to the vertical probe at the other ends, 

characterized in that distance between at least a pair of 
adjacent horizontal beams varies along a direction per 
pendicular to the vertical direction. 

2. A contact with plural beams according to claim 1, 
wherein the distance between the horizontal beams varies 
continuously or discontinuously along the direction perpen 
dicular to the vertical direction such that the distance is largest 
near the fixed end and is smallest near the vertical probe. 

3. A contact with plural beams according to claim 1, 
wherein a rotationally deformed section is provided in series 
to a tip of the vertical probe, the rotationally deformed section 
includes a curved surface which rotates about one or more of 
rotational centers when overdrive is provided, relative dis 
placement is caused between the tip of the rotationally 
deformed section and a pad Surface when the tip and the pad 
Surface are brought into contact at a point or within a limited 
range, so as to cause a scrubbing operation. 

4. A contact with plural beams constituted by a link mecha 
nism, the link mechanism comprising: 

a vertically extending vertical probe; and 
a plurality of linear or curved horizontal beams extending 

in a direction perpendicular to the vertical direction, the 
beams being fastened to a fixed end at one ends and 
connected to the vertical probe at the other ends, 

characterized in that a part of the plurality of horizontal 
beams is conductively connected to the vertical probe 
which is to be in contact with a to-be-inspected semi 
conductor to form a signal wire conducting section, and 
others of the horizontal beams are electrically insulated 
from the vertical probe to form a signal wire non-con 
ducting section. 

5. A contact with plural beams which includes a probe 
based on a principle of a link mechanism, the link mechanism 
comprising: 

a vertically extending vertical probe; and 
a plurality of linear or curved horizontal beams extending 

in a direction perpendicular to the vertical direction, the 
beams being fastened to a fixed end at one ends and 
connected to the vertical probe at the other ends, 

characterized in that the probe includes a link mechanism 
in which a part of the vertical probe is electrically insu 
lated, a portion of the vertical probe to be in contact with 
a to-be-inspected semiconductor which is electrically 
connected to one or more horizontal beams forms a link 
mechanism as a signal wire conducting section, and a 
portion of the vertical probe to be electrically insulated 
from the portion to be in contact with the semiconductor 
forms a link mechanism as a signal non-conducting sec 
tion including a connecting portion for the other hori 
Zontal beams. 

6. A contact with plural beams according to claim 5. 
wherein the insulating section is made from rigid material, 
and is connected firmly to the conducting section. 
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7. A contact with plural beams according to claim 4. 
wherein the insulating section is made from rigid material, 
and is connected firmly to the conducting section. 

8. A contact with plural beams according to claim 2, 
wherein a rotationally deformed section is provided in series 
to a tip of the vertical probe, the rotationally deformed section 
includes a curved surface which rotates about one or more of 
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rotational centers when overdrive is provided, relative dis 
placement is caused between the tip of the rotationally 
deformed section and a pad Surface when the tip and the pad 
Surface are brought into contact at a point or within a limited 
range, so as to cause a scrubbing operation. 

c c c c c 


